3ジゲン タヨウタイ ノ オープンブック ブンカイ ニツイテ RECENT TOPICS ON REAL AND COMPLEX SINGULARITIES by 石川, 昌治
Title3次元多様体のオープンブック分解について (RecentTopics on Real and Complex Singularities)
Author(s)石川, 昌治








Department of Mathematics, Tokyo Institute of Technology
$\mathrm{e}$-mail: $i\mathrm{s}\mathrm{h}i\mathrm{k}\mathrm{a}\mathrm{w}\mathrm{a}\emptyset \mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}.\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{e}\mathrm{c}\mathrm{h}.\mathrm{a}\mathrm{c}.\mathrm{j}\mathrm{p}$
, 3 ,
Stein ffllable 3 .
1. 3
$S$ 2 , $\phi$ : $Sarrow S$ $\partial S$
$S$ $S$ . $S\cross[0,1]$ $S\cross\{0,1\}$
– :
(i) $(x, 1)\sim(\phi(x), 0)$ for $x\in S$ ;
(ii) $(y, 0)\sim(y, t)$ for $y\in\partial S$ and $\forall b\in[0,1]$ .
3 $M$ $S\mathrm{x}[0,1|/\sim$ , $M$
, $S$ , $\partial S$ $\phi$ .
1. .
1.1. $S^{3}$ $S^{3}$ .
, $t$ $0$ 1 ,
$S^{3}$ ( 2 ).
1.2. 3(a) (Hopf band) .
(Hopf link) . , 3
, . (a) $S^{3}$
. , 1.1 , $t$ $0$ 1 ,
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2. $S^{3}$
.
$S^{3}$ . , (a)








1.3. 12 $f(x, y)=x^{2}.+y^{2}$ ,
1 .
, .
, (vanishing cycle) ,













$S,$ $S_{1}$ $S_{2}$ $S^{3}$ , , .
2.2. $S$ $S_{1}$ $S_{2}$ , $S$ $S_{1}$ $S_{2}$
( 4 ) :
(1) $S=S_{1}\cup S_{2}$ $D:=S_{1}\cap S_{2}$ :
(1-1) $\partial D$ 2$n$- . $a_{1},$ $b_{1},$ $a_{2},$ $b_{2},$ $\cdots a_{n},$ $b_{n}$
;
(1-2) $a_{i}$ $\partial S_{1}$ , $S_{2}$ proper (arc) ;
(1-3) $b_{i}$ $\partial S_{2}$ , $S_{1}$ proper ;
(2) $S^{3}$ 3 $B_{1},$ $B_{2}$ :
(2-1) $B_{1}\cup B_{2}=S^{3}$ $B_{1}\cap B_{2}=\partial B_{1}=\partial B_{2}=S^{2}$ ;
(.2-2) $B_{i}\supset S_{i}$ for $i‘=1,2$ ;




2.3 (Stallings $\mathrm{t}^{14])}$ . $S_{1}$ $S_{2}$ $S^{3}$ , $S_{1}$ $S_{2}$
. , $S_{1}$
$\phi_{1}$ $S_{2}$ $\phi_{2}$ .
, $S$ $S_{1}$ $S_{2}$ , $S_{1}$ $S_{2}$
Gabai [3].
2.4. 5 , $($.3, $3)-$ ,
3 6 .
, 2 $(2, 3)-$ .
, $x^{3}+y^{3}$ $x^{3}+y^{2}$
2 .
5. $(3, 3)-$ $-$ .
2.5. , \yen
.
Pro4. , 24 ,
. ,
2$n$- , .
, $(2, n)-$ $(n>0)$ ,
$n-1$ .







.2.7 (Stallings [14]). 6
, .
6. .
Proof. 25 . ,




2.8 (Stallings $[14|$ ). $L$ $S^{3}$ , $S^{3}\backslash L$ $K$
, $L\cup K$ $S^{3}$ .
Proof. 7 , $+$ – $K$ .
$K$
$-\mapsto l^{/}$
$\neg‘-^{/}\overline{\frac{+_{J}\prime-}{-}}--\neg Aarrowarrow \text{ ^{}\prime.,\backslash \Gamma}\overline{\mathrm{C}}----\backslash +.\backslash ^{\text{ }}---\backslash _{/}/^{arrow^{\prime\backslash }-}\cdot\backslash ,/-\backslash /-\backslash arrow+\backslash \overline{+}\backslash \underline{/-}r_{\overline{\mathrm{c}}}/+/$
7. $K$ .
Stallings 3 .
29. $M$ 3 , $L$ $M$ . ,
$M\backslash L$ $K$ , $L\cup K$ $\Lambda.I$
.
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Proof. Stallings $K$ , $L$
, (linking number) . , 3
$M$ $S^{3}$ $K$
, $S^{3}$
, $L$ $S^{3}$ $M$
. [7, Theorem 7.4] .




, $S^{3}$ Hopf plumbing (
4- ) , 2000
Giroux [4]. Harer ([6]) .
3. Stein fillability
29 , Stein fillable
. Stein fillable . $X$ 2 ,
$h:Xarrow \mathbb{R}$ (strictly plurisubharmonic function) .
3.1. 3 $M$ 2 $X$ proper
$h:Xarrow \mathbb{R}$ $M=h^{-1}(0)$ , $M$ Stein fillable
. , 2 $W=h^{-1}((-\infty, 0])$ compact
Stein surface .
Stein llable 3 Eliashberg
[2] (cf. [5]), , Loi Piergallini .
3.2 (Loi-Piergallini [13]). 3 Stein fillable ,
.
Stein fillable 3 ,
[10, 11, 12]. Poincar\’e
Stein611ab1e . Lisca , Stein ffllable
3 .
29 , 32 Stein
fillable 3
. , Stein fillable 3 , 29
.
112
3.3 (I. [8]). Stein fillable 3 $M$ $L$ , $M\backslash L$
$K$ , $L$ $K$ $M$
.




4. Stein fillable 3
Stein fillable 3 33 .
, referee .




1 8 $\gamma$ $\gamma$. . $h$
\yen , $k$ , $\gamma^{k}h$
.
8. ’ .
2 9 8 $(2, 2n+1)-$
.
. $h_{n}$ , $n$ ,
$\gamma_{n}’h_{n}$ . $h_{n}$ 1
.
[8] 6 .




4.2. Stein fillable 3 $M$ $L$ , $M\backslash L$
$K$ , $L\cup K$ $M$ , 1 $\text{ }$
?
29 , 3 $M$ $L$ , $K$ ,
$L\cup K$ . , $L$
1 . ,
referee 1 $’\supset$
. , , $L$ $K$ 2 ,
.
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